Intact microtubules are required for natriuretic responses to nitric oxide and increased renal perfusion pressure.
Extracellular renal interstitial (RI) cGMP modulates NO- and pressure-induced natriuresis in vivo in the rat. The present study objective was to test the hypothesis that an intact microtubulin network is required for transport of cGMP from intracellular sites into the extracellular compartment in vivo and that this transport is required for natriuresis induced by NO and increased renal perfusion pressure. After a 1-hour control period, uninephrectomized rats received an RI infusion of NO donor S-nitroso-N-acetylpenicillamine (SNAP), SNAP+microtubule inhibitor nocodazole (NOC), SNAP+NOC+cGMP, or NOC alone for 2 consecutive 1-hour collection periods. SNAP alone increased RI cGMP (P<0.05 during both experimental periods) and urinary sodium excretion (P<0.05 at 1 hour and P<0.005 at 2 hours). In contrast, when SNAP+NOC were coinfused, there was no increase in either RI cGMP or urinary sodium excretion. However, when cGMP was coinfused with SNAP+NOC, the natriuretic response to SNAP was fully restored. Similarly, NOC abolished SNAP-induced increases in the fractional excretion of Na(+) and Li(+). NOC also prevented the increase in both RI cGMP and natriuresis engendered by raising renal perfusion pressure in uninephrectomized rats, and pressure-natriuresis was re-established by coadministration of RI cGMP. As demonstrated by confocal microscopy after in vivo renal perfusion fixation, beta-tubulin was disrupted in renal cortical nephrons of kidneys infused intrarenally with NOC. These observations indicate that a functioning microtubulin network is required for the transport of cGMP into the extracellular space to modulate NO- and pressure-induced natriuresis.